Abstract: CSCL learning environments provide new contexts for discussions and are thought to provide new opportunities for learning. At the same time, such environments often do not provide guidance on how to act during the discussion. The purpose of this paper is to initiate research on moderation in synchronous discussions in a CSCL environment. The first study contrasts teachers' beliefs on good discussions and good moderation pertaining to face-to-face discussions with those pertaining to synchronous, CSCL-mediated discussions. The second study focuses on the strategies teachers intuitively enact in synchronous discussions.
reflection to evaluate understanding of previous moves, and to possibly request additional explanations, etc. However, these suggestions have been empirically corroborated without considering the role of human moderation, a role that was recognized as crucial in the long run (Shahar, 2003; Hakkarainen, Lipponen, & Järvelä, in press) . It is then imperious to focus on the role of human moderators in helping students while discussing with CSCL tools.
To begin with in this endeavor, we use the general term 'moderation' to designate any kind of support given by a human to help at reaching the goal of the e-discussion. Researchers used different terms such as 'scaffolding', or 'mediating' to delineate teaching actions aimed at supporting construction of knowledge. Since we adopt a bottom-up approach, we will use 'moderation' as a general term but we will preserve terms used by researchers Three types of mediations have been identified in CSCL literature for either synchronous or a-synchronous interactions (Ashton, Roberts, & Teles, 1999) : pedagogical scaffolding; social scaffolding; and technological scaffolding. Pedagogical scaffolding refers to moves aimed at achieving predetermined learning goals in order to help the learner complete his/her assigned task (Mercer, 1995; Muukkonen, Hakkarainen & Lakkala, 1999; Wegerif, 1996) . It includes positive reactions, instructions, providing information and opinions, advising, pointing out preferences, raising questions, and a summary of students' remarks concerning external sources. Various researchers adopted different strategies. For example, Chi and colleagues (Chi et al., 2001) proposed an approach according to which interaction between teacher and student can be planned by asking generic questions, such as: "Can you explain...", or "Articulate it with your own words", "What are you thinking about the issue?", "Could you add anything about the subject?" (See also Baker and Lund, 1997 , for a similar approach that yielded positive outcomes). While Wegerif (1996) proposes a similar approach with scaffoldings in the form of questions such as: "What are you thinking?", and "Why are you thinking that way?", his perspective is less cognitive than ethical and dialogical since he is eager to instill ethical norms of argumentation rather than to instigate dialectical processes. Social scaffolding refers to support based on empathy, humor, and personal assistance. Technical scaffolding includes technical support with the software and interface for students working in a CSCL environment. These and other kinds of distinctions concerning kinds of moderation were done either theoretically or by observing teaching practices. In this paper, we adopt a bottom-up approach as we both consider both beliefs and practices of teachers in a specific casesynchronous e-discussions, so as to distinguish between kinds of moderation in that case.
The nature of human moderation in synchronous e-discussions and its influence on the quality of such discussions are open questions. These questions are relevant to ARGUNAUT (IST-2005027728 -partially funded by the EC under the 6th Framework Program, http://www.argunaut.org), a project aimed at providing tools for supporting the moderation of synchronous e-discussions. The present paper represents an initial step in this program. First of all, we need to learn about teacher beliefs and practices concerning moderation of synchronous discussions. The first study contrasts teachers' beliefs concerning good discussions and good moderation in face-to-face discussions and in synchronous, CSCL-mediated discussions. The second study focuses on the actual strategies teachers intuitively enact in synchronous discussions. In the two studies, the populations were different. This was due to difficulties in recruiting and training teachers to be moderators in synchronous discussions. The results of the two studies suggest the elaboration of suitable awareness tools to help teachers in mediating CSCL discussions.
The Research questions
1. How do teachers characterize and describe what constitutes a good discussion in oral classroom settings, as opposed to discussions in CSCL-based argumentation? 2. How do teachers characterize and describe what constitutes good moderation of oral classroom discussions, as opposed to moderation of discussions in CSCL-based argumentation? 3. How do teachers actually moderate synchronous, collective argumentation?
Study 1: Teachers beliefs about good discussions and moderation of discussions Participants
The questions were investigated in the framework of an in-service teachers program aimed at promoting dialogic thinking in classrooms. Ten teachers from two different high-schools participated in the study: seven (six women and one man) from the first school and three (two women and one man) from the second.
Two questionnaires were administered, one before and one after teachers designed a Digalo-based learning activity and implemented this in their classroom. Before the implementation teachers were asked to answer the following questions: "What is in your view a good classroom discussion?" and "What is in your view a good moderation of classroom discussions?" Following the classroom implementation, they answered two additional questions, namely: "What is a good Digalo discussion?" and "What is good moderation of Digalo discussions?" The ten teachers from the two schools answered the first questionnaire. Due to technical problems, only the seven teachers from the first school answered the second questionnaire. Table 1 demonstrates the differences in teacher beliefs concerning qualitative oral versus Digalo-based collective argumentation on the cognitive dimension: Most of the teachers mentioned that a good classroom discussion is focused on task and relevant to the topic proposed, leads to the construction of knowledge and is characterized by valid arguments. They did not indicate, however, these categories for a good Digalo discussion, except for the validity of the argument. On the other hand, teachers described good Digalo discussions as those in which students' interest is high, in which the maps that students created during the discussion seemed well organized and in which students made adequate use of the ontology proposed. Table 2 shows that for oral and Digalo discussions, good moderation means primarily mediation for participation, for adequate discourse norms and for interaction. Fulfilling norms of discourse was less important for digital discussions, though. In general, the criteria for quality of moderation in the two media were quite big. Concerning the cognitive dimensions, 'focus' which was so central in oral discussions was far less important in digital ones. Interestingly, a very different aspect, somehow orthogonal to 'focus', 'eliciting more perspectives' was considered as a good moderating action. Teachers also mentioned 'asking for clarifications' as central for digital discussions whereas this action was not mentioned as reflecting quality of mediation in oral discussion. Of course, 'technological aspects' did not appear for the oral discussion. These two categories did not appear in the teachers' answers when evaluating the moderation of oral discussions in classrooms.
In addition to written responses, teachers sometimes clarified what they meant. Many teachers stressed the importance of prerequisites for the success of any Digalo-based learning activity. They stressed the importance of investing a lot of effort and thought in (a) becoming well acquainted with the tool, (b) preparing and designing the sequence of activities, and (c) organizing social settings (e.g., assigning students to small groups based on their learning abilities).
Study 2: How teachers intuitively moderate Digalo discussions Participants
Twenty MA students at the Hebrew university participated. The study was conducted in the framework of a course on the role of the teacher in technological classrooms. The course was delivered at the School of Education. About 90% of the students were in-service teachers.
The course consisted of 14 meetings. Although the course describes the various roles of teachers in planning activities (including designing activities with the help of flexible technological tools) and the role of technologies in evaluating learning and teaching processes in general, it focused more on e-discussions and the role of the teacher before, during, and after the discussion. The course included the following themes: (a) the role of the teacher in planning, orchestrating, and evaluating lessons; (b) general overview of possible roles of technologies in supporting such teachers' endeavors; (c) types of classroom dialogues and strategies for sustaining them; (d) familiarization with the Digalo tool for e-discussions; (e) extracting arguments from a text that presents a controversial issue in a Digalo map; (f) discussing the same issue with the Digalo tool in small groups; (g) evaluation of [e-]discussions: ground rules, indicators; (h) scripts for discussions, participation in e-discussions according to agreed ground rules, evaluation of such e-discussions; (i) the role of the teacher in designing [e-] discussion activities; (j) the mediating role of the teacher in [e-]discussions, especially for constructing knowledge; (k) experiencing moderation in Digalo e-discussions and evaluation of the moderation. At the end of the course, the students were randomly assigned into 5 groups (4 students in each group). In each of the groups, one of the students was randomly assigned the moderator's role. The only explanation these moderators received was that they should moderate (run/manage) the discussion according to their own views and/or school experiences. The task the groups discussed revolved around an educational dilemma -whether to give a prize to a student whose achievements are very high, but who shows disdain for his peers and demonstrates anti-social behavior. The participants in each group (excluding the moderators) were asked to choose a role to play: being a school principal, a class teacher, or educational advisor. Each person had to represent the role he/she chose. We should note that although subjects underwent a 28 hours long course, the strategies the students enacted in moderating e-discussions could still be considered intuitive since they only experienced moderation once before.
Results
The discussions yielded 5 Digalo maps that represented the products of the 5 discussion groups. The maps in Figure 1 show two very different types of discussions. In map B, the moderator intervened only at the end of the discussion when the group had to decide on the solution to the problem. In map A the moderator intervened nine times during the discussion. However, although the moderator linked his contribution to the participants, on six occasions no one reacted. So as to identify different moderation practices, we conducted both qualitative and quantitative analyses. In the first stage, we analyzed and characterized the content of the moderator contributions and identified five different moderation styles. We then turned to a quantitative analysis of a number End -solution of discussion-map features and examined whether these confirm the different moderation styles identified earlier.
We will present the results according to this order:
Content analysis of moderator contributions
Interestingly, the content analysis revealed that each of the five discussion groups was characterized by a distinctively different moderation style:
In group 1 (map A in Figure 1) , the moderator encouraged discussants to start the discussion, drew their attention towards the proper choice of ontology, commented on the need to arrange graphical moves on the screen to prevent their overlapping each other, and directed the 'school principal' to a question referring to her. Typical moderator's interventions were "Girls, what's up. You should express your opinion" and 'The principal, a question was asked, please answer it". Six out of the nine moderation moves in the first group were identified as aiming to encourage the group members to act. We termed such a moderation move as organizing moderation. As it was predominant in group 1, we identified the moderation style as an organizing style.
In group 2, six out of the nine mediation moves concerned what we could identify as 'guiding': The moderator presented directive questions and asked for clarifications. For example, the moderator wrote "I'm sure that your idea is interesting, but can you explain and sharpen your argument more" or "In your opinion, is it enough that Shai excels in learning? What about social value and social relationships?" We referred to this kind of moderation move guiding moderation. As it was predominant in group 2, we identified the moderation style as a guiding style.
The moderator in group 3 was not active during the discussion (as shown in map B in Fig. 1 ). His moderation consisted of presenting the issue to be discussed and the conclusion reached by the group. At the end of the discussion he only summarized the group decision concerning the educational dilemma: "The group decision is to not allow the award of excellence to Shai". We refer to this kind of (absence of) moderation an observing style.
Six out of the nine moves in group 4 interfered with the flow of collective argumentation. The moderator spelled out his opinion, involved himself as an equal-status participant, to be involved as another discussant. For example he wrote "It's not true . Have you forgotten all the problems he caused or "I am not willing to let him (Shai) stay in school ". We named this moderation move as involved and since this move was predominant, we define the style of the moderation as involved moderation.
In group 5, all four mediation moves were of an assertive or authoritative type. However, the moderator did not interfere throughout the discussion. He allowed the members to present their views, yet toward the end of the discussion he used his authority in order to 'impose' his solution. He wrote at the end of the discussion "I think that the teachers should propose a list of recommended children for getting the award , and we will vote for appropriate students from the list". We termed this kind of moderation move an authoritative move. Since all moderation moves in this map were of this kind, we identified here an authoritative style of moderation.
Of course, the five styles we discerned do not represent the full range of moderation styles. One could easily imagine combinations between the styles we identified. Additional studies are needed to identify more moderation styles. However, the information we collected so far not only indicates first directions for research on moderation styles but also on the extent to which such styles are desirable and on how moderators function when adopting them. We analyzed the discussion maps on the following moderation-relevant features: (a) the types of ontology shapes the moderators used; (b) the types of links used; (c) the number of moderator interventions in the Digalo discussion; (d) the distribution of these interventions throughout the discussion; and (e) discussants' responsiveness to moderator interventions. The combined results of these analyses are presented in Table 3 , which displays the five aforementioned features of discussion maps for the five discussion groups. Table 3 shows a crucial feature of moderation and of the maps in general, namely that the five moderators used different argumentative moves from the argumentative ontology proposed, and this use reflects their moderation style: For group 1, the organizing style of moderation was embodied in 'comment' and 'question' shapes, the style they adopted; in group 2, the guiding style was embodied in 'comment', 'question', and 'argument shapes; for group 3, the observing style was embodied in one 'question' and one 'explanation' shape; in group 4, the predominance of 'argument' and 'claim' shapes reflects well the involved style of moderation; only in group 5, the use of 'idea' and 'question' shapes do not allude directly to an authoritative style of moderation. However, it is clear that the moderator chooses the shapes according to deliberate decisions. This choice expresses that the subjects participated in a course in which they learned to express themselves in e-discussions in terms of a given ontology. The analyses we conduct concern only students for which the use of the ontology has become fluent to some extent, since they participated in a preparatory phase in which they learned to use the tool and the ontology in e-discussions. Table 3 . Features of the discussion maps by moderation style
Type of moderator shapes

Types of moderator links
The types of links used by the moderator were not uniform across groups (see Table 3 ), although most of them were neutral. This finding is not surprising for organizing and guiding styles of moderation. In these cases, the moderator does not express personal beliefs concerning the issue under discussion. For the involved and authoritative styles of moderation, the use of neutral links was more surprising. This seems to suggest that the choice of link type is demanding as it necessitates understanding discussants' contributions in context, and moderators prefer to use a neutral choice.
Relative contribution of the moderator
Another interesting finding in Table 3 concerns the relative contribution of the moderator. Contrarily to classroom discussions held face-to-face, in which teachers are usually very active (Mercer, 1995) , it appears that most of the contributions are made by the discussants and not by the moderator/teacher. Here also the frequency in the moderator's contributions reflects the style adopted: For the observing style, it is of course very low, and for the organizing, guiding, and involved style of moderation, it is higher but does not reach more than a third of the overall contributions. This suggests that the students are actively engaged in collective argumentation. For reasons of space limitation, we cannot show here that they are debating ideas and problems amongst each other, challenge or Table 3 shows another interesting feature of e-moderation: We adopted a timeline approach (de Laat, & Lally, 2003) to observe the distribution of moderation along the e-discussion. Table 3 nicely shows that this distribution is very different for each of the moderation styles: In the middle phase of the discussion, the 'observing' and 'authoritative' did not interact with the participants. On the other hand, the 'organizing' moderator was active in this part of the discussion. The guiding moderator was active as well. For both of them, moderation was an on-going process. Beyond the trivial findings that this perspective opens, it appears that easily computable data such as the distribution of moderation over time can give appropriate information which is compatible with information drawn from direct content analysis of interventions.
Distribution of moderator interventions along e-discussions
Responsiveness of discussants to moderation
The last perspective to which we refer here concerns the responsiveness of discussants to the moderators' interventions. Table 3 shows that for the organizing style of moderation, most of the moderator's contributions remained unanswered. At turn 4, the moderator wrote "Girls, what is happening start to sound out your attitudes". In this move, the moderator encouraged the group toward action, but no place was left for further interaction with the group. At turn 13, the moderator wrote "Girls, try to make your shapes smaller, so we can read your message easier". This kind of moderating action is aimed at drawing the group's attention to handier visual organization of the map. In this case too, no room is left for further interaction between the moderator and the participants. At turn 16, the moderator wrote "The principal, a question was asked, please answer it". . . Here the moderator directs the school's principal (a role played by one of the participants) to the question she was asked, asking her to address it. Here as well, there is no place for continued interaction. In this discussion, in one instance only, did the moderator ask for an argument following an argumentation: At turn 3, a student wrote "In my opinion, Shai does not deserve the title of Excellent Student". The moderator asked her subsequently "Could you give the reason for that?" After the student gave her explanation, no further interactions developed. In summary, in the case of this e-discussion, the lack of responsiveness of the discussants is natural since the organizing style of moderation is inherently directed at helping without interfering.
In group 2 which was characterized by a style of guiding moderation, nine guidance moves were enacted by the moderator during the discussion, out of which five were not responded to by the participants. In addition, most of the interactions referred to a specific intervention move: at turn 8 the moderator wrote " also a trustworthy human being" with a neutral link. It appears that despite the moderator's mediation to provide further aspects of the issue under discussion, not all the responses are directly connected to the moderated subject itself. In addition, the large number of one student's responses to the same mediation is surprising. The small number of references to the moderation makes one wonder: why did this happen? In a postdiscussion interview we conducted with the participants, it appeared that the discussants found it hard to distinguish between the contribution of the moderator as a moderator and the roles they had to play. It seems that concurrent flow of information from various speakers caused an overload, hence difficulties to relate to each other. It appears then that the lack of responsiveness of students in this case stems from the difficulty discussants have to take the moderator's guiding intervention into consideration because they are too much engaged in their discussions.
As for the other three groups, responsiveness was high, but this achievement was neither surprising nor interesting. It was not surprising that students responded to the unique question asked by the observing moderatora question that simply stated the question to be discussed. Also, it was not surprising that in group 4, characterized by involved moderation, the discussants responded to the moderator's interventions, since he acted as a discussant. In group 5, the style of authoritative moderation allowed responsiveness to "orders" at the beginning and the end of the discussion, but, as we already noticed, the moderator did not intervene during (in the middle of) the discussion (see Table 3 ).
In conclusion, in all discussions except for the 'guided one', the lack of responsiveness did not present a problem in itself since the style of the moderation invited a lack of responsiveness. As for the guided discussion, it was difficult for students to respond. Such a phenomenon is important since guidance is a central kind of moderation with the potential of leading to cognitive gains. It seems in this case that the environment should provide new tools for both the discussants and the moderator to be able to interact.
Discussion
In this study, we identified five styles of intuitive moderation in synchronous discussion: organizing, guiding, observing, involved and authoritative. Cognitive styles derive from abilities, beliefs and constraints of the environments in which persons act. In the case of moderation, the style derives also from practices the moderator/teacher enacts in his/her class. The variety of styles we could identify suggests that antagonist forces influence the behavior of the teachers. On the one hand, teachers in classrooms often see themselves at the center: they make their own decisions, initiate questions, evaluate answers, and reformulate or re-voice them, and generally summarize discussions in classes. They are generally authoritative, and assertive. On the other hand, the Digalo tool encourages autonomy of discussants through interaction with peers. Teachers are certainly sensible to such affordances. This is one of the main findings in Study 1 that showed that teachers believed that good Digalo discussions are different from face-to-face discussions in the classroom. Scrutiny over Table 2 suggests teacher's recognition that good moderation moves are essentially organizational and guiding.
In Study 2, moderators had to act and this was a very different story. In light of the dialogic stance our group adopts in teaching and learning activities (Schwarz & Glassner, 2003) , two out of the five teachers showed undesirable moderation styles (authoritative and observing).. The involved style of moderation is not extremely welcomed, either, since the moderator should always be aware of his/her role (however, we think that 'involvement as an equal-status move' -and not a style, may be very good strategy). In Study 2, the subjects attended a course in which we tried to encourage students/teachers to guide and accompany learning processes rather than to use authority for transmitting knowledge. The ground rules we proposed implicitly suggested organizing and guiding styles of moderation. We think that the fact that only two moderators chose these styles may be understood by the difficulty shown by the moderator that adopted the guiding style of moderation in interacting with students. For him, it was difficult to interact and discussants often claimed that they did not notice his contributions throughout the discussion. It appears that the Digalo map created simultaneously by several participants presented an overload both for the students and the moderator. Such a situation requires high concentration from the participants in order to follow the flow of written contributions. It discourages some moderators from guiding and accompanying discussions.
The number of participants in these studies is of course extremely limited. However, in-service teachers programs we currently animate on the use of Digalo in classrooms seem to confirm what Study 2 suggests, the fact that teachers are intrigued by a tool that shows potentialities for learning, but experience difficulties to use effectively. One first step for promoting better Digalo discussions is to provide specific scripts to teachers beforehand in order to help them in facilitating collaboration in synchronous Digalo discussions. The EC-funded ARGUNAUT project (IST-2005027728 ) is aimed at providing teachers with awareness tools (graphs summarizing participation or links between discussants, pop-ups, messages, etc.) that help them and students in viewing characteristics of the discussion without disrupting the flow of the on-going collective argumentation.
